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ORSTOM - Abidjan 
, Afte r  reading  the  r e p o r t s  o f  Merny (1976) and Foturner  
(198l - ) ,  one g e t s  a good genera l  i d e a  of  t he  MeZoidogyne problems 
i n  the  Ivory Coast.  Most  crops e x t e n s i v e l y  grown i n  t h e  coun t ry  
(food, f r u i t ,  f i b e r ,  vege tab le  and commercial crops)  havè t h e i r  
a s s o c i a t e d  Me 1oidog.yne popula t ion  , al though t h e  cor responding 
p o t e n t i a l  damage i s  c e r t a i n l y  ver y v a r i a b l e .  For tuner  (1 981 ) 
i n d i c a t e s  t h a t  Meloidogyne i s  the  second important  genus a f t e r  
HeZicotyZenchus  on upland r i c e  i n  t h e  country i n  terms of abundance 
and frequency whe'reas Merny (1976) s t a t e s  t h a t  t h i s  nematode i s  a 
rrninor p a r a s i t e  of cassava.  Rice and c a s s a v a  being two o f  our major 
food c rops ,  we have conducted some r e s e a r c h  work on them wi th  r e g a r i  
t o  t h e i r  r e l a t i o n s h i p s  t o  MeZoidogyne spp. 
. 
I .  MELOIDOGYNE ON UPLAND R I C E  
Meloidogyne i s  a s s o c i a t e d  wi th  upland r i c e  i n  m o s t  coun- 
t r i e s  where tkis crop i s  grown (Fortuner  8 Merny, 1 9 7 9 ) .  Upland 
r i c e  c u l t i v a r s  have been r e c e n t l y  screened f o r  r e s i s t a n c e  t o  
MeZoidogyne spp. by Babatola (1980)  here i n  Niger ia  and Sharma i n  
B r a z i l  (1 981) . Resul ts  i n d i c a t e  t h a t  most c u l t i v a r s  a r e  s u s c e p t i b l e  
t o  t h i s  nematode al though few c u l t i v a r s  show some i n t e r e s t i n g  l e v e l :  
of r e s i s t a n c e .  In  Ivory Coast,  we have screened 41 upland r i c e  c u l -  
t i v a r s  € o r  r e s i s t a n c e  t o  M. i n c o g n i t a .  We have a l s o  performed some 
microplo t  i nocu la t ions  wi th .  and without f e r t i l i z e r s  i n  o r d e r  t o  
roughly eva lua te  the  damage'done by M,. i n c o g n i t a  t o  a popular  uplanc 
r i c e .  c u l t i v a r s ,  IRAT 1 3 .  
A - Screening upland r i c e  c u l t i v a r s .  4 1  upland r i c e  c u l t i v a r s  
inc luding  21 c u l t i v a r s  o f  Oryza  s a t i v a  and 2 0  of O.gZaber- 
r ima.were screened f o r  r e s i s t a n c e  t o  M. i n c o g n i t a .  20  r e p l i c a t e s  of 
each c u l t i v a r  were t r ansp lan ted  i n  PVC tubes  (3  c m  diam. by 28 cm 
long) a t  t he  r a t e  of  one p l a n t l t u b e .  Each tube  was inocu la t ed  w i t h  
1 0 5 0  l a r v a e  o f  a mixture of 3 M. i ncogn i t a  popula t ions .  The data 
obtained 2 xonths l a t e r  included count of c h a r a c t e r i s t i c  r o o t s  
( r o o t s  w i t h  a p i c a l  swel l ings)  and f i n a l  popu la t ions  i n  r o o t s .  Pene- 
t r a t i o n  and devklopment were subsequent ly  s t u d i e d  on 6 s e l e c t e d  
c u l t i v a r s  inc luding  3 of each Oryza s p e c i e s  us ing  the  technique 
descr ibed  by Cadet & Merny ( 1 9 7 7 ) .  
The r e s u l t s  i nd ica t ed  t h a t  : (i) M.. i n c o g n i t a  reproduces 
g e n e r a l l y  b e t t e r  on O. s a z i s a  r o o t s  than  on O .  gtaberr ima r o o t s .  
( i i )  O. s a t i v a  c u l t i v a r s  have s i g n i f i c a n t l y  mo re  c h a r a c t e r i s t i c  
r o o t s  than  O. g taberr ima c u l t i v a r s  ( t a b l e  1 ) .  I t  i s  concluded t h a t  
O. s a t i v a  c u l t i v a r s  a r e  more s u s c e p t i b l e  t o  M. i ncogn i t a  t han  
O. gZaberrima c u l t i v a r s .  I t  must 
c u l t i v a r s  (e .  g . , I S  3 3 5  and IS  358)  show some i n t e r e s t i n g  l e v e l  o f  
r e s i s t a n c e .  ( i i i )  p e n e t r a t i o n  i n t o  r o o t s  i s  n o t  d i f f e r e n t  between 
t h e  two  r i c e  spec ie s  whereas development i n t o  a d u l t  females i s  b e t -  
t e r  on O. s a t i v a - c u l t i v a r s  ( t a b l e  2 ) .  I t  seems t h a t  t h e  more sus ce^ 
t i b l e  i n  the  terms def ined  here ,  t h e  more a d u l t  females a r e  obta ine  
Resis tance i s  t h e r e f o r e  r e l a t e d  t o  t h e  development r a t h e r  than  t o  
t h e  p e n e t r a t i o n .  
be no t i ced  however t h a t  few s a t i v  
The r i c e  breeding team a t  IRAT i n  Bouakg has success fu l l - ,  
made s e v e r a l  i n t e r s p e c i f i c  c ros ses  between O. sa-t iva and O.  g t a b e r -  
rima but  t he  progeny i s  always s t e r i l e .  Breeding e f f o r t s  a r e  being 
pursued along t h i s  l i n e .  
B - Microplot  i nocu la t ions .  M. i n c o g n i t a  eggs were inocu la t ed  t c  
IRAT 13 growing i n  microplo t  wi th  o r  without  f e r t i l i z e r  a t  
t he  r a t e  of 1 0 0  O00 eggs/microplot (= 3 0 0  eggs/dm3 of’ s o i l ) .  The 
fo l lowing  treatmentswere used i n  a f a c t o r i a l  s e t  up wi th  6 r e p e t i -  
t i o n s  : 
O0 : No nematode no f e r t i l i z e r  
ON : Nematode alone 
EO : F e r t i l i z e r  a lone.  
EN : F e r t i l i z e r  and nematode 
Resul t scan  be found i n  t a b l e  3 and f i g u r e  1. M. i n c o g n i t a  
does s i g n i f i c a n t l y  decrease  t h e  number of t i l l e r s ,  t h e  number o f  
p a n i c l e s ,  t h e  p l a n t  h e i g h t  and t h e  y i e l d  of IRAT 13. All t h e s e  cha- 
r a c t e r i s t i c s  can be  improved by f e r t i l i z a t i o n .  These improvements, 
a l though a t  t h e i r  b e s t  i n  t h e  absence -of  M. 5 n c o g n i t a ,  are significani 
i n  t h e  presence o f  t h e  nematode. I t  i s  concluded t h a t  under c e r t a i n  
c i rcumstances,  f e r t i l i z a t i o n  can l a r g e l y  compensate t h e  e f f e c t s  of  
M. i n c o g n i t a  on upland r i c e .  I n  t h e  l i g h t  of new f i n d i n g s ,  we have 
observed t h a t  t h i s  nematode may prevent  r i c e  c u l t i v a r s  from respon- 
ding ‘ t o  f e r t k l i z a t i o n .  
One can cbnclude t h a t  r e s i s t a n c e  germplasm t o  M. i n c o g n i t  
exis t s  i n  upland r i c e  c u l t i v a r s  and t h a t  f e r t i l i z a t i o n  may h e l p  
a l e v i a t e  Meloidogyne problems under c e r t a i n  c i rcumstances.  
II. MELOIDOGYNE O N  CASSAVA 
3 
The r o l e  played by cassava (Manihot e.scuZenta) i n  so lv ing  
t h e  food p rob lem- in  t h e  Ivory Coast has  always been s i g n i f i c a n t  
and i s  a c t u a l l y  inc reas ing  wi th  l a r g e  s c a l e  p r o j e c t s  such a s  t h a t  
of SODEPALM i n  Toumodi. More s c i e n t i f i c  a t t e n t i o n  i s  needed f o r  
t h i s  crop. From t h e  paper of Dickson (1977), i t  i s  apparent  t h a t  
nematodes have n o t  been adequately s t u d i e d  on cassava on a world- 
wide s c a l e .  The work of Caveness (1979) appears  t o  be one o f  t h e  
major c o n t r i b u t i o n s  i n  t h i s  a r e a .  We undertook t h i s  s tudy  i n  o rde r  
t o  g e t  an i d e a  of t h e  popula t ion  dynamics of MeZoidogyne spp on two 
cassava c u l t i v a r s .  F o r  t h i s  purpose,  a t e s t  was s e t u p  on M. j avan ic t  
i n f e s t e d  p l o t s  on t h e  ORSTOM farm and an i n o c u l a t i o n  t e s t  was 
conducted i n  t h e  greenhouse. I n  t h e  i n o c u l a t i o n  t e s t ,  7 0 6 0  j u v e n i l e .  
of M. i n c o g n i t a  and 7 0 0 0  P r a t y  Zenchus brachyurus were s imultaneousl :  
i nocu la t ed  t o  cu t t i ng - seed l ings  o f  t h e  two m o s t  commonly used 
cassava c lones  (CB and Bonoua) i n  buckets .  Non inocu la t ed  c o n t r o l s  
were inc luded  i n  t h e  t e s t .  Every 1 5  days,  2 buckets  o f  each t r e a t -  
ment were emptied and t h e  r o o t s  of t h e  p l a n t s  pu t  i n  t h e  m i s t  cham- 
ber .  The f i a d  t e s t  involved a DBCP t rea tment  of a p l o t  w i th  a non 
t r e a t e d  c o n t r o l .  Cu t t ings  o f  CB and Bonoua were p l a n t e d  on both  and 
every 15  days,  5 p l a n t s  were uprocted i n  each t rea tment  (removing as 
much of t h e  r ó o t  system a s  poss ib l e )  and t h e  r o o t s  put  i n  t h e  m i s t  
chamber. 
.. 
Resu l t s  can be seen i n  t a b l e  4 and f i g u r e  2 .  
sava c u l t i v a r s  a r e  not  good h o s t s  f o r  MeZoidogyne i n c o g n i t a  and 
M. javanieu s i n c e  these  nematodes do n o t  reproduce we l l  on them. No 
d i f f e r e n c e  was found i n  the tuber  y i e l d  between DBCP-treated and non 
t r e a t e d  p l o t s .  Plant .  h ights  seemed b e t t e r  i n  t r e a t e d  than non t r ea t ec  
p l o t s  however. I n  t h e  inocu la t ion  t e s t ,  on ly  t h e  r o o t  weight  o f  
Bonoua decreased s i g n i f i c a n t l y ,  pr'sbably due t o  Pra ty lenchus  r a t h e r  
than  bleloidogyne. Since cassava i s  commonly a s s o c i a t e d  w i t h  many 
o t h e r  c rops  i n  t r a d i t i o n n a l  farming, t h e  2 c u l t i v a r s  t e s t e d  here  
could ibe .usefu1  i n  Keeping.Meloidogyne popu la t ions  down. S ince  Saka 
These 2 cas-  
ìl Makina (1981) have shown t h a t  b i t t e r  cassava e x t r a c t  has  some 
nemat ic ida l  p rope r ty  i n  Malawi, we' a r e  looking . i n t o  such p o s s i b i l i -  
t i e s  w i th  t h e s e  two cassava c u l t i v a r s .  
..- .- -. . -. 
. d
. Table 1 - F i n a l  popula t ions  of  MeZoidogyne i n c o g n i t a  and number of  
c h a r a c t e r i s t i c  r o o t s  on gZaberly.ima and s a t i v a  c u l t i v a r s  of  
upland r i c e  i n  2 months. 
GZaberrima . Nematode C h a r a c t  e r i  s t i c 
v a r i  e t i e s  popu la t ion  r o o t s  
IJ2/g1 . ( p e r  p l a n t 1  - . .  - .  . _  -_ _. - . . . , p .  
CA V6 
CG {lx 
. CG 13 
CG 18 * 
CG 24 
CG 45 
- 
- CG 67 
CG 74 
CG 84" 
DG 15 
LG-009 
L G  052 
LG 061 
MG 007 
MG 021 
MG 029 
,. : OG 1 
OG 008% 
OG 1 5  
'' TO. 580 
156 013 
' 60 015 
981 l ,o 
- 305 O ,  6 
46 4 086 
247 O , ?  
62 0*3 
1 930 0,s 
1 109 0, 5 
114 08 3 
489 
138 
293 
134 
51 1 
. 844 
347 
O 
568 
77 
' LSD 0,05 
- Means 441,45 '.' 0,s ' 
Sativa Nematode C h a r a c t e r i s t i c  
v e r i e t i e s  popu la t ion  r o o t s  
152  /g1 ( p e r  p l a n t 1  
. ... .. -. - .." - -- - -  
ACC-10-16-55x 12 647 
IGU-APE CATETO .6 840 
IRAT 13 . ,  6 607 
MOR OB ER EK AN 1 614 
I S  126 4 700 
IS 1 6 8  , 4 812 
I S  173x 1 4  372 
IS 220 5 357 
I S  251 
I S  254 
I S  276 
IS 283 
IS 289 
IS 300 
IS 302 
IS 3 2 6  
4 3c9 
3 954 . 
1 800 
9 055 
3 712 
1 656 
2 619 
1 757 
IS 335 -. 783 . 
Is 3 3 7  I 053 
IS 338 2 .IO2 
IS 340 2 386- 
I S  350". 703 
4 421 3,8 
x Varieties s e l e c t e d  f o r  p e n e t r a t i o n  and development s t u d i e s .  
_. 
Table 2 - Penetration and development of MeZoidogyne i n c o g n i t a  
juveniles in the r o o t s  of few upland rice varieties. 
S 
R i  ce % (11 . % (21 ..% I21 
p e n e t r a t i o n  . males f ema les  v a r i e t i e s  . 
OG - 008 l O a l  d . .  2;1 O i .  
- n  CG 11 16,3 c 3 a O  . 4,3 h 
. .  
-CG 84 ' 20,3 b .  l a 9  7 a 9  g 
ACC 10-18-55 14,4 c 25 f \ 
IS 350 20s2 b * 
. . -  
IS 173 23,3 a 
6 s  9 
3 a O  
3,4 h 
?Oa4 e 
.- . -. -. 
II I average  percentage  of t h e  50 j u v e n i l e s  i n i t i a l l y  i n o c u l a t e d  
I 21  average percentage  of t h e  p e n e t r a t e d  j u v e n i l e s .  
numbers fol lowed by d i f f e r e n t  l e t t e r s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  5%. 
. I  
\ 
Table 3 - 
* 
Effects of MeZoidogyne i n c o g n i t a  on some characteristics of IRAT 13 with and/or 
without fertilization. . .  
. . ~ -. . . -- .. . 
- Mean p a n i c l e  P a n i c l e  f resh EfTect ive  . * Percen tages  (2) 
. weight’  , y i e l d ( 1 l  . Mean p l a n t  he igh t  l eng th  
(cml [ cml. Ig/microplat  1 [g /microplp t l  
ON (3 1 94B9 a 22B2 d 124 f 84,7 j . I 0 0  
4 . .  
O 0  107,”6 b 8 23.3 d 22.0 g 160,2 k . 189 
EN . 115, l  . b c  . * 26,2 e 300,7 ‘ h i  194,8 kl 229,9 . , 
EO 124,9 . c 235.5 1 278 . y  
[Il 
(23 
(31 
g r a i n  y i e l d  obta ined  a f t e r  g r a v i t y  s e p a r a t i o n  of f l o a t i n g  g r a i n s .  
The e P f e c t i v e  y i e l d  of treatment ON i 6  t a k e n  as 100. 
O 0  = NO nematode no f e r t i l i z e r  - ON = nematode a l o n e  - EO = fe r t i l i zer  a l o n e  - EN = fe r t i l i zer  and nematode. 
. \  
Numbers fol lowed by d i f f e r e n t  letters are s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  5% level.  
Table 4 - Populat ions of Mekoidogyne javanica and PratyZenehus 
brachyurus on CB and Bonoua r o o t s  3 months a f t e r  ino-  
cula t i o n .  
C a s s a v a  c u l t i v a r s  f i n a l  p o p u l a t i o n s  
M. javanieu P. brachyurus 
r o o t s  dry w e i g h t  
[gl 
* [ J 2 / g  o f  . ‘ I n e m a s / g  o f  
1 r o o t 1  . r o o t  I 
CB N O N  I N O C ’ U L A T E D  O 
i n o c u-1 a t e d 242 
n o n  i n o c u l a t e d  
BONOUA 
i n o c u l a t e d  
o 
357 
O 
4 394 
O 
32 683. 
7.25 a 
6 a 
6.5 a 
3.-2 b 
I- 
- ’  
.. 
.:- 
Days after transplanting 
Fig .  3 (A - B) - E f f e c t s  of MeZo{dogyne incogn{ tq  and/or f e r t i l i z a -  
t i o n  on t i l l e r i n g  CA) and p a n i c l e  <se t t i ng  CB) of  JRAT 13. 
OQ = NO nematode no f e r t i l i z e r  - ON = Nematode a lone  
- .  
EO = F e r t i l i z e r  a lone  EN = Fkr t i l 4 , ze r  and nematode. . .  
O 
I '  
o 
\ 
Big. 2 (A-B) - 'Populations of MeloidoKyne Javanica in the roots of 
CB and Ronoua (A) and in the s o i l  (B) in 4 months . 
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